Three hundred eighty-eight human immunodeficiency virus (HIV)-negative clients in Zimbabwe were retested at 3 months using 2 parallel rapid tests. One operator error (risk, 0.26%; 95% confidence interval, 0.0065%-1.4%) and no "true" seroconversions (upper 95% confidence limit, 0.96%) were detected. High-risk behavior was not significantly reduced. Policies recommending routine retesting need to be reconsidered.
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Voluntary counseling and testing is a key component of both HIV care and prevention. The capacity for voluntary counseling and testing has been greatly increased in sub-Saharan Africa in the past few years, mostly through expansion of services offering rapid testing by nurse or primary care counselors [1] . Rapid tests are based on detection of HIV antibodies, so a negative result does not exclude early primary HIV infection, because there is a "window" period between infection and the appearance of detectable antibodies [2] .
Current recommendations are to explain to persons with negative results of HIV tests that they could be in the window period and to recommend additional testing 2-3 months later if recent exposure to HIV is possible [3] . However, defining high-risk behavior is difficult in countries with high prevalence of HIV infection. Even adults in stable long-term relationships are at considerable risk if the HIV status of their partner is unknown and condoms are not consistently used [4] . The definition of what should be considered "recent" exposure is also changing. HIV tests have become more sensitive, and the interval between primary HIV infection and detectable antibodies has reduced considerably [2] . As well as the window period risk, false-negative results can also arise from operator error in running, reading, or reporting test results, and there will also be a risk of primary HIV infection soon after voluntary counseling and testing in persons whose behavior puts them at ongoing risk of exposure.
We investigated the risk of testing HIV positive 3 months after a negative result and repeated risk assessment in clients undergoing voluntary counseling and testing in Harare, Zimbabwe. The aims were to quantify the risks and causes of falsenegative results and to investigate whether there was any evidence of self-reported reduction in risk behaviors.
Methods. Eleven companies in Harare were provided with an occupational health nurse trained in counseling and use of rapid HIV test kits as part of a study of the health benefits of promoting voluntary counseling and testing at the workplace. Services were open to all employees, and use of these services was monitored for 24 months at each participating company. Clients who partook of voluntary counseling and testing underwent pretest counseling, including risk assessment and a risk reduction plan. Venous blood samples were obtained for HIV testing using 2 rapid test kits run in parallel by the nurse at the occupational clinic. Same-day results and posttest counseling were provided. For those with negative test results, posttest counseling routinely included discussion of the window period phenomenon, advice on how to tell sex partner(s) and ask them to consider voluntary counseling and testing as well, and advice on reducing their risk of acquiring HIV in the future.
During a 12-month period, all workers who tested HIV negative were asked to participate in a follow-up risk assessment and HIV test 3 months later for research purposes, regardless of their perceived risk of recent HIV exposure. At the 3-month follow-up, a questionnaire, including a repeat risk assessment, was administered by the clinic nurse, and the participant was asked for written consent to either undergo additional voluntary counseling and testing or provide a specimen of blood to be used for confidential HIV testing (without receiving results). Clients who were 12 weeks overdue for their 3-month follow-up visit were reminded of the appointment up to 2 times.
HIV testing of the initial and 3-month specimens was done with Determine (Abbott) and Unigold (Trinity Biotech). The tests were performed at the occupational clinic by the clinic nurse, except for confidential 3-month specimens that were performed in the project laboratory. All blood samples were routinely stored at Ϫ20ЊC, and a quality assurance program was in place, with 1 in 10 specimens routinely retested by project technologists. A predefined algorithm was used to investigate the cause of apparent seroconversion. The first step was to retest the initial specimen obtained at the time of voluntary counseling and testing, using the same 2 HIV test kits, to identify operator error.
Approval was granted by the ethics committees of Biomedical Research and Training Institute (Harare), Medical Research Council of Zimbabwe (Harare), and the London School of Hygiene and Tropical Medicine (London, UK). Written informed consent was obtained from all participants.
Data were captured using EpiInfo 2002 (Centers for Disease Control and Prevention) and analyzed using Stata, version 7.0 (Stata). The Wilcoxon matched-pairs signed ranks test was used to compare responses to risk assessment preceding voluntary counseling and testing with those at the 3-month follow-up.
Results. During the 12-month recruitment period of the current study, 674 employees from a total workforce of 3950 persons underwent voluntary counseling and testing, of whom 547 (81%) tested HIV negative. Of these 547 HIV-negative employees, 388 (71%) participated in this study by consenting to repeated assessment 3 months after their initial voluntary counseling and testing episode. We did not identify any falsenegative test results associated with the window period (risk, 0%; 95% CI, 0%-0.96%) or any new HIV infections, but we did identify one operator error (risk, 0.26%; 95% CI, 0.0065%-1.4%). The initial voluntary counseling and testing specimen was slowly reactive on both HIV test kits on retesting but had been reported as negative.
Baseline characteristics of subjects and risk assessments for the 3 months preceding voluntary counseling and testing are shown in table 1, together with the repeat risk assessment and self-reported episodes of ill health for the 3-month follow-up. Unprotected sex (intercourse without use of a condom) was reported by the majority of participants both before (82%) and after (83%) initial voluntary counseling and testing, but most reported a single primary partner only.
Self-perception of high risk was low, with only 20 participants (5%) considering that their behavior may have placed them at high risk of HIV infection. Only 4 (1.4%) of those reporting unprotected sex with a spouse and 12 (30%) of those reporting unprotected sex with a casual partner considered themselves at high risk. There was no significant behavioral change following voluntary counseling and testing (table 1) , although reductions in sexual activity with someone known or thought to be HIV positive and sharing razors reached borderline significance ( and .07, respectively). Self-reported risk behavior for P p .06 the 2 periods was highly correlated ( ; data not shown). P ! .001 Minor illnesses that could be compatible with primary HIV infection were reported by 50% of participants (table 1) .
Discussion. This study shows that administration of parallel rapid HIV test kits at the point of care by trained nursecounselors gives highly reproducible results for clients testing negative, with a low rate of operator error. The study population has a prevalence of HIV infection of 19% [5] , but we did not observe any true seroconversions associated with either the window period effect or new HIV infection. This is consistent with the short interval (!1 month) between primary infection and detectable antibodies observed with current rapid HIV test kits [2] .
As voluntary counseling and testing services scale up in Africa, routinely recommended "repeated visits" will become an increasingly heavy operational burden. In Zimbabwe, routine repeated visits already make up 15% of all voluntary counseling and testing episodes. Although voluntary counseling and testing is thought to contribute to prevention of HIV infection, this is mainly because of behavioral change by persons testing HIV positive and couples found to have discordant HIV status [6] [7] [8] . This study has not demonstrated a significant impact on risk behavior. Elsewhere, there has also been little evidence to suggest beneficial behavioral change among persons testing HIV negative, with some studies even reporting increased risk taking [6, [9] [10] [11] [12] . This questions the rationale for recommending retesting, because the risk of being in the window period will be similar at the routine additional voluntary counseling and testing episode if risk behavior has not been modified.
Voluntary counseling and testing in Africa costs ∼US$30 per episode [13] . The low prevalence of HIV infection reported here (0.26%) and from an operational setting in Uganda (1%) [14] question the likely cost-effectiveness of routine retesting to exclude window period and other false-negative results, suggesting the need for a wider revaluation of the evidence to support this policy in resource-poor settings.
